The role of Ca2+ in dimethyl sulfoxide-induced differentiation of Friend erythroleukemia cells.
Cultured Friend cells can be induced by dimethyl sulfoxide (Me2SO) and several other agents to mature along the erythroid pathway. Evidence has been presented that an increase in Ca2+ influx is an early and necessary prelude to the commitment to maturation by these cells (Levenson, R., Housman, D., and Cantley, L. (1980) Proc. Natl. Acad. Sci. U.S.A. 77, 5948-5952). The simplest hypothesis supporting all the available data is that Me2SO and other inducers elevate the cytosolic Ca2+ concentration. We have now measured cytosolic Ca2+ using the fluorescent indicator quin-2, and find, contrary to expectation, a small decrease upon treatment of cells with Me2SO. Cytosolic Ca2+ was increased by raising the Ca2+ in the medium, but was not dramatically altered by addition of ouabain or monensin or by incubation in Na+-free medium. Measurement of total cell Ca2+ by a triple-labeling technique using 3H2O and 125I-albumin to determine cell water and extracellular space, respectively, revealed no significant change upon treatment with Me2SO for up to 40 h. A decrease in the initial rate of 45Ca2+ influx was observed in Me2SO-treated cells, when measured at 4 degrees C. These data do not support the hypothesis that an increase in cell Ca2+ is necessary for the induction of Friend cell differentiation or that Na+/Ca2+ exchange is a significant regulator of cytosolic Ca2+ in Friend cells.